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The application of historical perspectives and the documentation of long-term change in and views about the ocean is increasingly sought to
frame and contextualize current issues facing marine science and policy. One of the important methods for informing such an historical per-
spective is through the use of oral histories, long used by social scientists for insight into local knowledge, lived history, and their meaning to
participants. In this article, we seek to demonstrate the relevance of oral histories for understanding the changing institutional setting and re-
search focus of marine science in the United States, and the unique platform it offers for introspective reflection on where marine sciences
are today, where they have been, and where they might like to go. We discuss the influence of institutional changes on research topics, the
impact of regional differences on the sciences, the increasing emphasis on mathematics and modelling, and new directions incorporating eco-
systems, human communities, and public involvement. Finally, we conclude with consideration of the value of oral histories and other qualita-
tive methods for elucidating experiences of and perspectives on the past.
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Introduction
Historical perspectives have become increasingly recognized in

marine science and policy applications, helping to frame current

issues by documenting longer-term, historical change in the

ocean. Such perspectives serve to link social and ecological sys-

tems as they change over time, help put shifting baselines into

perspective, and provide contextual information for data poor

fisheries (Ames et al., 2000; Thurstan et al., 2015; Engelhard et al.,

2016). Although such approaches have been characterized by a

variety of data sources and methods, from fossil records to log-

books (Lotze et al., 2011) to cookbooks (Levin and Dufault,

2010), prominent among them is the use of oral histories

(Thurstan et al., 2016), long used by fisheries social scientists to

document local knowledge, lived history, and their meaning to

participants (Thompson et al., 1983).

In this article, we seek to demonstrate the relevance of oral

histories for understanding the changing institutional setting of

marine science in the United States, and concomitant changes

in research focus, for the unique platform it offers for introspec-

tive reflection on where marine sciences are today, where they

have been, and where they might like to go. As the fisheries biol-

ogist Tim Smith has written, the development of fisheries sci-

ence was buffeted by political and economic pressures that

continue to influence the field without historical perspective.

Indeed, scientists are left to reinvent the wheel, “periodically

rediscovering” factors such as “importance of ecological inter-

actions” as well as “ever shifting scapegoats” without a “clear re-

search program” that is contextualized, comprehensive, and

historically informed (Smith, 1994, pp. 2–3). As the marine his-

torian Helen Rozwadowski has written, a historical perspective

helps to “sort out politics from biology, the values of mathemat-

ical modeling and prediction from the value of environmental

monitoring, and capitalism from the red herring of scientific

uncertainty. The larger point is that, because the uses of the

ocean were, and remain, numerous and intensive, it is incum-

bent on historians of science to engage with the production of
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knowledge that enables exploitation, both intentional and unin-

tentional, of the sea” (2014, p. 337). In short, understanding the

context of and changes in the production of scientific knowl-

edge about the marine environment helps us to better under-

stand our changing relationships to and ideas about the ocean,

and those who interact with it.

In the recent literature about fishing communities and liveli-

hoods, oral histories have been used, for example, to document

the social impacts of fishery regulations (Colburn and Clay,

2012), understand the social networks involved in changing fish-

eries over time (Package-Ward and Himes-Cornell, 2014), and

record community history and knowledge (Abbott-Jamieson

2007). More generally, social scientists have argued that local

knowledge and cultural memory are deeply connected to conser-

vation issues, “serv[ing] as repositories of alternative choices that

keep cultural and biological diversity flourishing” in the face of

homogenizing forces (Nazarea, 2006, p. 318). In part, this is due

to the inherently social and cultural nature of remembering and

interpreting the past (Thomson, 2007). As the oral historian

Alessandro Portelli has written, “memory is not a passive deposi-

tory of facts, but an active process of creation of meanings”

(1991, p. 52). And oral histories that particularly centre on com-

munities, including communities of scientists, allow one to look

at the changes in those shared understandings: “to explore how

and why individual and collective memories interact and to un-

cover what tacit knowledge underpins the community and is un-

derstood but frequently unacknowledged by members” (Nyhan

and Flinn, 2016, p. 29).

The turn to a historicized understanding of the marine envi-

ronment is intrinsically interdisciplinary, crossing natural and so-

cial sciences, and demanding new methods and perspectives

(Má~nez and Poulsen, 2016). While environmental history has be-

gun to historicize both the ocean and the marine sciences, oral

histories provide a unique perspective into how “who we are”

matters to the way that science is done, in what we choose to

study, how we understand it, and what we tend to ignore. As

Doel notes in his review of oral history projects with scientific

communities, their value can be particularly found as sources

about networks of relationships, awareness of “the traditionally

invisible members of scientific communities: women, minorities,

engineers, and technicians”, insight into “largely unexplored

dimensions of scientific activity” such as life outside the labora-

tory, “the role of tacit knowledge in science”, “community tradi-

tions and communication patterns difficult to discern in standard

forms of evidence” and the “dynamics of research institutions”

(2003, pp. 359–362). In what follows, we first describe oral histo-

ries that were conducted with a cross-section of marine scientists

in the National Oceanic and Atmospheric Administration

(NOAA), particularly in the National Marine Fisheries Service

(NMFS), the federal regulatory agency responsible for managing

fisheries in the Exclusive Economic Zone (EEZ) of the United

States. These oral histories were collected as part of a larger effort

to document the lived experiences of a wide variety of people

who use, study, or rely on a changing ocean. We explain the

methods used to subsequently analyse the histories and introduce

the prominent themes and issues encountered, including the

impacts from institutional transitions; regional differences in sci-

entific focus; the turn to mathematical modelling; and the current

crossroads at which marine sciences stand, the shift to ecosystem-

based approaches in which a more expansive notion of the envi-

ronment, one that more prominently includes humans, is at issue.

We then discuss these themes in more detail, using these oral his-

tories to explicate the interplay between society and science, and

the changing role of science and scientists in the context of calls

for greater transparency, participation, and relevance.

Methods
In 2007, with funding support from NOAA’s Preserve America

Grant Initiative (PAIG), the Voices from the Fisheries Oral

History Database was created in order to identify, archive, and

disseminate recordings and transcriptions of oral histories related

to commercial fisheries in the United States. Since the creation of

the database, over 1200 oral histories from more than 55 different

individual collections have been archived with the Voices project,

including histories produced by NOAA scientists as well as exter-

nal researchers and non-profit organizations. The vast majority of

interviews housed in the Voices from the Fisheries database have

been conducted with fishermen, processing workers, and others

directly involved in the harvesting and processing of fisheries

resources in the United States and its territories.

In 2016, the Voices project Principal Investigator (co-author

Patricia Pinto da Silva) led an oral history project directed at cap-

turing the experiences and perspectives of scientists employed or

previously employed primarily at NOAA’s regional Fishery

Science Centers. The project was exploratory with the objective to

capture institutional knowledge and insight into how fisheries sci-

ence might have changed since the implementation of national

legislation affecting fisheries management (described in more de-

tail in the discussion section) and how NMFS labs have changed

over time as workspaces, with the goal of documenting such per-

spectives as archival sources of information according to recom-

mended practices among oral historians (see http://www.

oralhistory.org/about/principles-and-practices/).

The project initially focused on the Northeast Fisheries Science

Center, but was expanded to other regions after additional funding

became available. Given this opportunistic approach, approxi-

mately half of the interviews are from the Northeast with the

remaining drawn from other regions (with the notable exclusion of

the Alaska Fisheries Science Center and the Southwest Fisheries

Science Center due to time constraints). NOAA social scientists

from the Northeast, Southeast, Pacific Islands, and Northwest

Fisheries Science Centers and headquarters offices worked with the

project PI and local staff to identify potential interviewees who

were recently retired or nearing retirement age, or otherwise per-

ceived by those regional project partners as high priority according

to their own historical trajectories. Effort was directed at interview-

ing those scientists who played a key role in advancing the sciences

in or the institutional development of the agency, including some

of the early female scientists in the organization; thus the group of

scientists interviewed was a purposive, non-random sample of sci-

entists who had a particularly privileged insight into topics deemed

of historic interest by a team of social scientists, and key informants

based in offices across the NMFS.

Approximately 115 individuals were contacted for interviews;

of these, 10 individuals opted out (including two women) and an

additional 15 did not respond despite multiple contact attempts

by e-mail. Of the interviewees, 70 (or 77.8%) were male and 20

(22.2%) were female. Although a gender balance was sought, this

was not possible given that the majority of fisheries scientists

were male, especially among those having reached or nearing re-

tirement age. Age was provided in just over half (n¼ 46) of the

interviews, with ages ranging from 49 to 93 years old at the time
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of the interview. Twelve interviewees gave a date of birth in the

1920s and 1930s, 18 a date of birth in the 1940s, 13 gave a date of

birth in the 1950s, and 3 in the 1960s. Of the interviewees who

did not give a birthdate, using information provided about edu-

cation and career trajectories, 31 were still working and in their

50s and 60s, while the remaining 13 were retired and of at least

retirement age. All interviewees were asked to provide details

about their educational background and to describe the work

they were involved with during their NOAA careers; upon this

basis 75 of the interviewees (83.3%) can be categorized as natural

scientists; 7 (7.8%) were social scientists, 3 (3.3%) were involved

in gear and engineering design, while the remaining 5 (5.6%)

were in other positions, such as administrative and legal ones.

Interviews were conducted by senior oral history practitioners

working in each region and familiar with fisheries science and

management. Their backgrounds included environmental history

and cultural anthropology. In some cases there was more than

one oral historian working in a region due to the necessity to ob-

ligate funds and complete the project in a short timeframe, par-

ticularly in the Northeast Region where most interviewees were

located. But all interviewers were provided with a common inter-

view guide and participated in initial project calls to coordinate

interview activities and establish project goals and protocol. A

training packet which further detailed topical areas to explore

during an interview was also developed and distributed to inter-

viewers by the then Voices from the Fisheries Project Manager

and oral historian Josh Wrigley.

Oral histories share much in common with other qualitative

interviewing techniques that involve dialogue and conversation

between interviewee and interviewer; one key difference is that

oral histories are generally recorded, transcribed, summarized,

and publicly archived with the explicit aim of being available for

other researchers (Ritchie 2003). Yet the practice of oral history

has been considerably influenced by as well as contributed to

developments in other qualitative social sciences that have wres-

tled with questions of subjectivity, objectivity, and reflexivity in

the production of knowledge (Perks and Thomson, 1998). In

short, oral historians have begun to see the memory and narrative

inherent to oral histories, as well as the very interview relation-

ship itself, as strengths rather than weaknesses, for the unique in-

sight they offer into the meanings of the past, as well as “the

relationships between past and present, between memory and

personal identity, and between individual and collective memory”

(Thomson, 2007, p. 54).

Given that retiring scientists were the primarily targeted age

range, eliciting their experience with and perspectives on the

significant institutional transformations in the agency that oc-

curred during their career was especially sought. Thus questions

ranged from understanding the body of work that an individual

was involved in and the context of that work, exploring both the

particular arc of the individual’s career but also their perspec-

tives on general changes in the marine sciences as well.

Moreover, questions were not limited to scientific work alone

but also concerned childhood, educational choices, and so on,

providing insight into the broader context of these scientists’

lives. Interviews were semi-structured and questions were open-

ended, so that the direction and flow of the interview followed

the interests of the interviewee and the dialogue created with

the interviewer. For example, questions about technological

changes in the practice of science were asked in most interviews,

as technologies are the means through which people engage

with and understand the environment. We expected discussion

of the changes brought by computing revolutions but did not

anticipate the degree to which biology vs. mathematics and

modelling would animate those discussions. And while not all

the same questions were asked of all interviewees, key questions

on career trajectories and experience, scholarly work, and

connections to fisheries management are shared between the

interviews.

Interviews were recorded, transcribed, and made available to the

public via the Voices from the Fisheries oral history database web-

site (www.voices.nmfs.noaa.gov), with explicit written permission

from the interviewees. Although none of the oral histories used or

databased in this project are anonymous, we have followed com-

mon practice in qualitative social analysis by not identifying inter-

viewees by name and instead have utilized the written

transcriptions’ numbering system to identify interviewees, and the

page number to identify the location of interview excerpts.

The transcriptions were coded and analysed for this study us-

ing MAXQDA, a software program designed for qualitative and

mixed methods analysis of textual data. Prominent themes were

identified and analysed for patterns and divergences among the

different interviewees, an inductive method of analysis common

with qualitative data. It involves first a careful reading of the data,

in this case all 90 oral histories, preliminary compilation of

emerging themes, comparison across cases for patterns and diver-

gences, and an iterative process of coding and recoding the data.

Coding necessarily involves the judgement of the analyst and a re-

flexive recognition of how the questions asked and the very inter-

view context can affect the answers given. But because the oral

histories were conducted by a team of social scientists, prelimi-

nary coding was also informed by team meetings involving per-

sonnel from a variety of disciplines who discussed emerging

themes. And although the themes highlighted in this study do not

exhaust the full universe of possibilities, they were chosen for the

frequency of their appearance in the oral histories and their cen-

trality to questions of historical change in the practices of marine

science in NOAA. In what follows, we first detail the themes and

their frequency across the different interviewees and then present

them more fully in the discussion section, particularly with re-

spect to the changing institutional and research setting of marine

sciences in the United States.

Results
The primary coded themes that emerged from the preliminary

analysis are shown in Table 1. As discussed in the previous sec-

tion, these do not exhaust the full set of possible themes in the

oral histories but rather reflect the initial research question focus-

ing on historical change in the agency. Figure 1 also shows the

co-occurrence of codes across the oral histories, giving an initial

indication of the relationships between the different themes.

The themes we discuss below explicate in greater detail the pre-

dominant co-occurrence in these oral histories of changes in the

focus of research, methodological and technological changes, the

increasing presence of mathematical and modelling approaches in

fisheries and marine science, and the turn to more collaborative

and interdisciplinary research. Since the interview excerpts were

coded only when they were surrounded by additional explanatory

text, the numbers in the table and figure do not represent a full

accounting of the number of times a theme appeared in the histo-

ries. Moreover, the entanglement of different themes in the con-

versational nature of oral histories makes a strict accounting of
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themes difficult and potentially misleading. Rather than quantify

the different responses, we have endeavoured to show how oral

histories are always deeply personal reflections on lived experien-

ces, relying on quotes from the interviewees to draw out these

themes and choosing those quotes that best illustrated particular

points or self-reflexive interpretations.

Discussion: themes from interviews
Charting the transition to NOAA and the Magnuson Act

With the focus of the project on historical change in NOAA, one

of the subjects touched on most frequently in the interviews were

the institutional transitions and transformations of the Agency.

Given the age profile of many of the interviewees, the most signif-

icant transformations occurred in the late 1970s, entailing first

the creation of NOAA and then the passage of the Fishery

Conservation and Management Act of 1976 (later known as the

Magnuson-Stevens Act), which extended the EEZ to 200 miles

and enacted the structure of fisheries management that would

govern the extended jurisdiction. Both resulted in a nationaliza-

tion of resources that changed the political nexus from Cold War

to domestic politics, and a shift in emphasis from more basic or

exploratory science to stock assessment efforts that directly inter-

faced with management needs. [While NOAA Fisheries, or the

NMFS, has only been in existence since 1970, the precursors of

the agency were first formed in the late nineteenth century. The

first governmental institution entrusted with the study of marine

fisheries in the United States was the US Commission of Fish and

Fisheries in Woods Hole, Massachusetts, created in 1871 by the

US Congress. Its mission, under the leadership of Spencer

Fullerton Baird, was to understand and rectify declining fisheries

in New England. In 1903, the commission was renamed the

Bureau of Fisheries and placed under the auspices of the US

Department of Commerce and Labor, later transferred to the

Department of Interior in 1939. In 1956, it became the Bureau of

Commercial Fisheries (BCF) under the Fish and Wildlife Service,

and finally it was in 1970 that President Nixon created NOAA,

placing it under the Department of Commerce, and turning the

BCF into NMFS (Hobart, 1996).]

Historical studies on the development of marine sciences have

described in detail the importance of geopolitical, military, and

economic influences. The historian Naomi Oreskes described

how, “Well into the twentieth century, much scientific work in

the ocean was opportunistic, as scientists (or their proxies)

worked from ships that sailed for commercial or military reasons,

creating some well-studied oceanic pathways (such as the Atlantic

Table 1. Primary coded themes.

Coded themes

Number of oral histories
with at least one coded

segment

Diversity 20
Organization change 7
Public-agency/scientific responsibility 51

Politics in science 37
Freedom and desire to do science 22
Policy 30
Budget and red tape 38

Differences between places and regional focus 30
Collaboration and interdisciplinary work 50

Fishermen research 35
Industry work 19
Public involvement, action 24
Mentoring/leadership 23

Changing research focus 73
Fishery development 13

Changing methods, data, and assumptions 30
Changing technology 60
Field vs. laboratory, bio vs. math/model 39

Figure 1. Co-occurrence of coded themes.
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Gulf Stream) but leaving large swaths of territory virtually

untouched” (2014, p. 381).

Likewise Rozwadowski noted that “virtually all fisheries scien-

tists have, from the late nineteenth century until very recently,

been committed to the idea that marine resources should be in-

tensively exploited” (2004, p. 60). The post WWII years were no

exception, emphasizing fisheries marketing and promotion, re-

source exploration, and gear design. As one scientist recalled, be-

fore “it was all fisheries exploration, fisheries development. Very

strong fisheries lobby. You had in Congress, folks who were very

much commerce oriented for the fisheries” (6481: 14). But such

interests played out in the geopolitical context of the Cold War.

As the historian Matt McKenzie writes, “fisheries resources

emerged as a primary tool for reconstruction and an important

component in Cold War politics. Desperate for protein of almost

any sort, nations from around the world sent fishing fleets to the

northwest Atlantic in vast numbers” (2012: 301).

Indeed, numerous scientists recounted working on interna-

tional research cruises and surveys with a variety of different

nations during the height of the Cold War, ostensibly for research

purposes but with political motivations ever present (e.g. 6493:

14). As one scientist involved in such work noted, “Then you had

the Soviets, Poles, East Germans—the Eastern Bloc. It was always

very hard to get the Eastern Bloc to kind of get away from follow-

ing the party line. Always had this feeling that their objectives

were always to ensure that their countries would have maximum

access to as much fish as possible” (5854: 24, 25).

As another scientist explained, “if you look at the early 1960s

[. . .] the general focus of most of the fisheries was to increase ex-

ploitation. We were going to feed the world. And we were still

urging, you know, people to go into different fisheries and find

ways that people could catch them. We were just beginning, and

again because in the Northeast we were ahead of everybody be-

cause of the forcing pressure of the foreign fleets, to look at, look-

ing at things from a population dynamics standpoint and

beginning to look at, so, beginning to think, look in terms of reg-

ulation” (5871: 6).

Likewise, another scientist recalled “when you saw the size of

the, particularly the Russian fleets on Georges Bank, it was like a

city out on Georges Bank. Vessels all over the place, and that fig-

ure I think, those numbers got the attention of those of us living

on this side of the Atlantic, Northwest Atlantic, and that, I think

made it obvious that whoa, we’ve got a problem. Even though we

didn’t understand a lot of the things controlling the natural re-

production. The fact that a multi-year species could decline so

much in such a short time was like a real warning, warning bell”

(6422: 10).

Foreign fishing, an interest in Americanizing resources, and

other Cold War politics fed into arguments both for and against

extending US jurisdiction to 200 miles. While the 1945 Truman

Proclamation had already declared ownership of resources in the

continental shelf, military interests feared extended territorial

control could curtail US military activities in international waters

(Galdorisi and Kaufman, 2002). Indeed, Finley and Oreskes

(2013) have argued that the strategic interests in the United States

that were concerned with freedom of the seas and extending po-

litical influence in the high seas were responsible for enshrining

the fisheries policy of MSY [Maximum Sustainable Yield] into

diplomatic policies and international agreements long before its

scientific dimensions had been fully explored. As they write,

“Scientists answered the questions that they were asked, but

many other questions—including whether this was the right

framework to begin with—remained unasked. As ecologist Henry

Regier has written, it was science relevant to harvesting a ‘rela-

tively undifferentiated mass,’ which is exactly how MSY viewed

fish” (Finley and Oreskes, 2013, p. 248).

Among the fisheries biologists interviewed, opinion about the

EEZ extension was mixed, involving conceptions of the fisheries

and the application of fisheries science. One involved scientist

recalled that “the whole idea of surveys and some of these studies

I have already described was to buttress the arguments for the

expanding or establishing the 200 mile limits so we’d have more

control over our coastal resources. And our lab and staffs were

pressed into service for all kinds of documentation to provide the

government for information that they needed for their

negotiations” (6422: 8).

This involved detailing “what the resource could stand in each

region, how much could be taken and how much was overfished

[. . .] we felt it was a big economic benefit to extend our jurisdic-

tion to protect our resources from foreign influence. Because at

that time there were many foreign vessels, whether they be

Russian, German, Japanese, fishing our waters and we were not

able to control them through the international commissions.

ICNAF [International Commission for the Northwest Atlantic

Fisheries] was one of these, and it was sort of a silly game that

they were playing; they would agree but they would, you couldn’t

enforce anything” (6429: 5).

Others pointed to the domestic fishing industry, especially in

the Northeast: “The debate [over extended jurisdiction . . .] was

very intense in 1975, 1976 [. . .] the polarization between the in-

dustry and the Center was in part because the industry, you

know, felt all the problems were foreigners [. . .] and the Agency’s

position was, no, not all the problems are foreigners, actually, you

know, we actually have good controls and that sort of stuff”

(6489: 9).

This scientist felt “this was a really exciting time because [. . .]
it was during the era when ICNAF was in full, you know, full

glory. And actually making some progress in managing the fisher-

ies after, after a decade of gross overfishing by what we referred to

as the distant water fleets [. . .] ICNAF had come into its own and

was actually making good progress managing the fisheries and,

and really had invented most, a lot of what’s now modern fisher-

ies management” (6489: 8).

ICNAF, he continued, was the place for “the really exciting science

[. . .] the science battleground for regulating fisheries” (6489: 10).

Indeed, the move from the ICNAF to domestic control

through the regional council system was described as one scientist

as “inept” (6839: 11). In part this was because of what some iden-

tified as growing pains in the early council system: “back then, I

think, there was a lot of laxness in place and it became clear very

quickly that there was not too much interest in really regulating. I

mean, I couldn’t even begin to tell you all of what went on in

those first few years. It was probably mostly getting used to the

system [. . .] they really weren’t interested in our assessments be-

cause they figured they weren’t needed. It was kind of a disap-

pointing time for those of us who’d been heavily involved in

ICNAF” (5854: 27).

He continued, echoing the loss of excitement others also

expressed, “We were now on the council system which none of us

really cared for, to be quite honest, from a scientific point of

view. No stimulation, nobody—we were only talking to

ourselves” (5854: 31).
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But this lack of involvement of science in the council system

was to change as the emphasis quickly shifted to funding stock as-

sessment that would inform management needs. For the new

stock assessment scientists, there was a need to “determine how

much of the resources were out there and what sort of productiv-

ity they had so therefore you could convert that into allowable

quotas [. . .] that was sort of a paradigm shift, I thought, within

the agency, in terms of the role. Because prior to that a lot of the

science that was going on wasn’t all that much different than

what people did in academics; individual projects, less focused on

management” (6016: 5).

As another scientist recalled, “Before we got into the

Magnuson Act the science was basically what you would call ma-

rine biology. We did things to find out what was going on, trying

to ask ‘why’ questions, but we were basically marine biologists, or

ecologists, if you will. And it was really a fun thing because it was

doing research and publishing [. . .] the whole emphasis was just

a question of what’s in the oceans, how does it work, how it

doesn’t work. When the Magnuson Act came in it started to

change in a number of ways. One, prior to that, probably the

[Regional Office] had one or two attorneys. Now I don’t know

how many they have, maybe they have twenty or thirty [. . .] The

centers then changed to studies of population dynamics, more

mathematicians, statisticians, stock analysis, and that was the

main change” (6429: 9).

The Magnuson Act required the creation of management plans

for the now domestic resources, which led to a more regulatory

stance in the agency: “prior to our new statutory authority under

the Magnuson Act in 1976, we were mostly a scientific organiza-

tion. The outcome of our work was important, but it never had

the consequences on people or the impacts on people from a reg-

ulatory standpoint. So, the nature of the science and how it was

used changed significantly and so it was under-invested, I think,

for many years and so this new regulatory role that we had re-

quired more precise data, more timely data, more accurate assess-

ments, and different kinds of modeling then was okay during the

sort of the wet foot biologist days of the organization where we

were exploring new fisheries and trying out new ideas. It was just

a different environment prior to this new statutory responsibility.

We became from a science organization to a science-based regula-

tory organization”(6425: 6).

The new emphases meant that “you were then now able to fine

tune the total management, you get into much more complex

schemes rather than, for example, a simple overall quota, you’d

now get, in some cases, down to individual quotas, some cases

group quotas, you know, assignments of catch by gear, type, all of

these things to try to deal with the socioeconomic impacts that

you didn’t do before then, that were brought in by the Magnuson

Act” (5871: 7).

Such new orientations that began to grapple more with the so-

cial, economic, and ecological entanglements of fisheries entailed

for some scientists an uncomfortable blurring of science and pol-

icy: the move from BCF to the Department of Commerce was

seen as “incongruous” at first (6418: 9). As one scientist

explained, “in the beginning we were mostly a fish biology ori-

ented laboratory and towards the end we were definitely more

number crunching. Coming up with the assessments, using differ-

ent methodology to find out how many fish were out there. And

we became more regulatory. Which is what I always thought the

[Regional Office] was more regulatory. We did the pure science,

they did the regulations. But somehow the last few years that got

blurred and so we were affected more by different timelines and

responsibilities that we didn’t have in the beginning. The social

science group didn’t exist when I first came. The marine mammal

group didn’t exist when I first was at the lab” (5904: 23, 24).

Others felt more strongly that “there’s a disturbing number of

people that are policy people, even at the Science Center where,

you know, I could see them being up at the RO [regional office]

or Headquarters, but we got policy people now that, I don’t know

if some of them have even touched a fish, and they’re making

decisions about the science without really listening to the scien-

tists anymore. You know, there are decisions that are made from

a policy perspective” (6407: 31).

Such boundary work (Gieryn, 1983) in the marine biological

setting involved differentiating what counted, literally, as science,

as an early anthropologist in the agency recalled: “There was still,

especially among the natural scientists, a little bit of concern that,

you know, what do you really do, is this really science—I mean,

the economists, they have models and equations, but are you just

like, collecting anecdotes, or what are you doing? How is this sci-

ence?” (5880: 5)

For others though, the move away from engaging less in fun-

damental ecological science and to a more regulatory orientation

was a move away from a more holistic vision that more integrally

included social sciences: “there are many ways in which the

breadth of the science that we were doing when I first came here

in terms of fundamental ecology and other aspects have been di-

minished [. . .] everybody begins to think that well, it’s the mathe-

matics that rules instead of understanding the biology and the

ecology and the sociology and the economics” (7130: 15).

Earlier approaches hearkened to more ecosystemic approaches

now finding favour again: “most of my personal research was

there [in Woods Hole, beginning in the early 1960s] and I fo-

cused on population dynamics, stock assessment, and particularly

looking at multispecies fisheries management and a lot of things

that everybody put aside after extended jurisdiction so we looked

at the, what today would have been called ecosystem approach to

fisheries” (5871: 5).

Changes in emphasis and workload led to “more isolation

[. . .] of the stock assessment people” and “less connectivity” and

“cross pollination” with ecosystem based fisheries management

than had been the case previously (6489: 28, 29). But these partic-

ular changes were not experienced evenly throughout the agency.

We turn next to regional differences in these institutional changes

before returning specifically to the move toward more ecosyste-

mic models of fishing within NOAA.

The sciences: charting regional differences
As described earlier, NOAA Fisheries is comprised of six regions,

each with a primary fishery science centre, as well as numerous

field stations and laboratories. With expansion after the

Magnuson Act also came a desire for a more national organiza-

tion. As one scientist explained “you had groups of people that

tended to operate independently and particularly with the advent

of the Magnuson Stevens Act, one of the overall goals, I thought,

was to try to get the centres to act more organized in terms of the

same sorts of goals in order to meet the overall NOAA National

Marine Fisheries Service objectives” (6016: 6).

One scientist recalled the vision of the chief planner behind the

transition to NOAA of uniting the individual science centres to a

more cohesive and systematic organization, employing aerospace
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technicians and logic diagrams to chart organizational change

(6929: 11). Numerous scientists from smaller research posts also

recounted the efforts to consolidate and close smaller labs (e.g.

5904: 7). But a scientist located at headquarters explained how he

struggled “to get a coalition together of a common thought of

how we could do things together that would gain some of the effi-

ciencies or gain some of the best practices form one region or the

other. You’d be surprised how isolated— within one

organization—how isolated a region is or a center is from another

one. What’s going good in one region was just not known to

these other places” (6425: 8).

As another put it, “I think we as an agency get a little ham-

pered on our ability to think nationally because we’re mostly re-

ally regionally oriented people” (6443: 12).

For example, the changes and pressures described in the previ-

ous section came later for satellite labs like Sandy Hook, which

had tended to focus on basic research into fish habitat and other

ecological concerns. “We’ve been very much, at least in the early

years when I first got here [in mid-1990s], working very much in

the estuaries, and then the very near shore ocean [. . .] In recent

years, we’ve pushed hard to move our operations more off shore,

into the shelf ocean [. . .] We were generating a lot of interesting

information, but it wasn’t directly tying into the management in

terms of single species management and the stock assessment.

And so this has come up in the last several years, that we need to

be moving in that direction much more. So, that’s been a big

change, and that’s been as a result of Magnuson-Stevens, because

that’s what we’re mandated to do, what this agency is mandated

to do. As the funding has become more directed, less in terms of

looking at ecology and more in terms of looking at single

species like that, we’ve had to sort of change our perspective”

(6424: 6, 7).

Another scientist explained that “[Magnuson-Stevens] had a

big factor in where Woods Hole and the Center as a whole went

with their research. Those special line items, you know, those ear-

marks essentially disappeared and what we were doing as

researchers here, what we had been doing was the kind of stuff

that other people, university people, other branches within

NOAA were supposed to be handling. It was shocking to me that

that really wasn’t part of what Northeast Fisheries Science Center

was supposed to do anymore” (6455: 6, 7).

As another succinctly put it, “when you’re in the satellite labs

like Orono or like Sandy Hook, you kind of feel like you’re out of

it, because everything is Woods Hole-centric, and I think the

other guys at Sandy Hook would tell you the same thing. You

kind of feel like you’re second class citizens. We get the crumbs

so to speak” (6884: 14; also 5961: 6).

Although highly localized studies have arguably been critical to

the development of ecological sciences (Billick and Price, 2010),

Magnuson and later tightened funding issues then forced scien-

tists, such as those at Sandy Hook, to demonstrate their direct rel-

evance to management. “There really wasn’t as much pressure to

deliver the products which were going to feed directly and quickly

into management. Not as much then, from the fisheries perspec-

tive. And I guess that’s sort of code for, there wasn’t nearly as

much pressure then to deliver data and findings which would im-

prove, or support, traditional stock assessments. I mean, that’s re-

ally, so there was a transition. There was, and the reason there

was a transition is because the funding got, every year it got

worse” (6448: 7).

But he continued that “in some ways the nature of the data has

not changed a whole lot. But the application has [. . .] we have to

start to make that link to management to get the kind of support

from with, from within our agency anymore” (6448: 28).

The need for a government science agency to demonstrate rele-

vance to society may not be surprising; not only do such concerns

about privileging management advice over basic science echo

similar concerns that Helen Rozwadowski (2004) found in her

history of ICES, but they more broadly reflect changes that histor-

ians and sociologists have identified as Mode 2 or post-normal

science (see Dankel et al., 2016 for a fisheries discussion). But it is

the boundaries of what is considered to be relevant that are at is-

sue here, especially in the broadening context of Ecosystem-Based

Management (EBM). As another scientist at Sandy Hook recalled,

“back then we did what I call more basic research. It was fisheries

related, but we weren’t driven by the needs of the management

councils cause the management councils were just getting started,

and it was really, I would say, a much more enjoyable time, be-

cause you’d just do good science? We looked at fish food habits

because, well, we ought to do that. It wasn’t because the manage-

ment council wanted to know something. It wasn’t because they

were mandated to look at ecosystems based management issues.

It was the logical thing to do and it was good science” (6884: 5).

He continued “probably with the ‘76 change, things became

much more offshore driven and people that work in estuaries

who are sort of forgotten [. . .But] there’s an intimate connection

between the estuaries and the offshore environment and I think

again, as we start to look at a little bit more holistically, the sys-

tems, maybe that stuff will come to fruition” (6884: 15, 16).

Scientists who had first been affiliated with the BCF also

recalled the transition to NMFS involved a distinctly new rela-

tionship with the fishing industry, a transition that was intensified

only a few years later with the passage of the Magnuson Act. The

transition was particularly acute for those laboratories whose

original mission was particularly focused on industry develop-

ment. The Galveston Lab in Texas was, for example, especially

oriented to shrimp exploration and aquaculture (Zimmerman

2010). “Early ‘70s. The federal government was getting out of try-

ing to assist the fishing industry so they weren’t felt like we were

being bought by the industry itself. And so we, we changed that

form of research and gear research developed into, which eventu-

ally got into the turtle excluder device to protect animals and not

so much to help the fishermen but to protect the resource” (6429:

4, 5).

Likewise, scientists in the main laboratory in Hawaii worked in

close cooperation with the local fishing industry, such as the tuna

and bait fisheries, and focused on fish research, development, and

exploration (6122: 9). As one of the early scientists recalled, “at

the time it was absolutely unique as a place in the world where

there were live tunas in captivity that could be used for research.

And so that was a huge focus of the Honolulu laboratory [. . .] it

was because of the Aku fleet, the boats that would come in and

bring the fish to, to the cannery right there by Kewalo Basin

where we had our laboratory, that we could get the live fish. So it

was a synergy, a symbiosis of the Aku fishery and that laboratory”

(6122: 11).

For Hawaii, which received statehood in 1959, the emphasis

on exploration continued for some years after it did in other

areas: “things on the East Coast, took a while to migrate the West

Coast and Hawaii. We were involved in fishery development long
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after people on the East Coast were beginning to deal with alloca-

tion issues” (6465: 14). Even in the aftermath of the Magnuson

Act, “although fishery management plans were developed there

really still wasn’t any management per se. The plans were just set

up to monitor the fisheries. It wasn’t seen as there being any par-

ticular need to control them. But there was an interest, and the

Magnuson Act provided an interest in getting foreign fishing out

of the U.S. EEZ [Exclusive Economic Zone]. And so some of the

earliest studies were to understand the dynamics between distant

water foreign fishing, which occurred inside the EEZ in those

days, back in the ‘70s, and the local fish, fish abundance” (6122:

13).

Other studies sought to explore new fisheries to develop in the

Northwest Islands of Hawaii and the Western Pacific (6128: 7;

6453: 6, 7; 6457: 5) “this was in the late ‘70s the early ‘80s and re-

ally the focus was to promote increase utilization of marine

resources in the archipelago systems and in the open ocean sys-

tem. I mean, it was in the ‘75 that the Magnuson-Stevens Act was

passed and they had areas within 200 miles that were excluding

foreign fishing and so this was an opportunity to develop the U.S.

resources [. . .] now it’s people want to protect the ecosystems,

and– and if in some sense it seems like, you know, the pendulum

has swung so far that the idea of having sustainable fisheries in

the U.S. is under threat” (6457: 5, 6).

Exploring tensions in the field, in the models, and with
EBM
Other consistent themes arising in the oral histories included

issues such as public agency and scientific responsibility, politics

in science and the question of objectivity, collaboration and inter-

disciplinary work, and differences in scientific approaches from

the field to the laboratory to the model. Across ages and disci-

plines, interviewees described the technological advances in com-

puting power that have enabled the development of

extraordinarily complex modelling that can handle large amounts

of data, as well necessitated increasing attention to more complex

data management needs. Readily available statistical packages

have expanded the ease with which scientists can probe their

data, making analysis “more thorough [. . .] more rigorous [. . .]
more reliable” (6468: 8, 9). They have also changed the nature of

fisheries science and scientists.

One scientist noted that his mentor recruited mathematicians

and physicists “because he thought that’s where the future was

[. . .] and he was right, I mean, basically the future in biology to

deal with fisheries or other environmental issues was with mathe-

matics and biological models” (6489: 5). He continued later in

the interview that the “threat” of mathematics to biology has

“become an increasing problem because of this isolation of the

people doing the math from the people collecting data and in-

volved in fisheries [. . .] But it’s not the mathematics.

Mathematics to me is just thinking, you know, logical thinking

that you can precisely articulate in some way, which is, which is

always to be desired. But, but just logically thinking about some

operational aspect of how we come up with a number that satis-

fies a legal framework or a policy framework rather than how we

actually understand the truth, or how the system works, that, I

think, is the threat” (6489: 35, 36).

As another scientist said, “if you can’t write it down in the

mathematical terms, then you don’t really understand what is go-

ing on. It’s very difficult to use the data if you can’t translate it to

numbers that someone can understand and use [. . .] We need

people who can say how far down is it? And why is it down.

Where are the numbers? What does it look like if we were God,

how could we fix it?” (6839: 22).

But perhaps surprising, given the dominance and ubiquity of

mathematics in fisheries science and stock assessment, were the fre-

quently expressed reservations about the scale of this turn (see also

Kingsland, 1995). As one ecologist noted, scientists not trained in

the new techniques get “left behind, but I think on the flip side,

um, I think they kept their broad perspective and didn’t get led

down these narrow channels of trying to resolve a specific parame-

ter of the mathematical models. So I think there’s still a lot of value

of not being a mathematical modeler or a statistician” (5928: 9).

Another lamented “Nowadays, you have very fancy models, in

fact everything is a model these days. You almost don’t need real-

ity anymore because you can just go to model something and

come up with some statistical solution. The day of the biologist is

perhaps numbered” (6884: 12). While Smith (1994) has detailed

the century-long synthesis of mathematics and biology in the de-

velopment of marine population dynamics, and the need for

greater awareness of how short-term needs have impacted long-

term understandings, scientists interviewed had a profound ap-

preciation for the impact of such organizational changes. The

change in hiring primarily modellers, for example, meant to one

scientist that “a lot of people aren’t really biologists, and don’t re-

ally, I mean this may even not be entirely true, but so there’s

more emphasis on the mechanics of producing an assessment

rather than a deep interest in the biology and the biological

mechanisms that go into effecting the populations” (6475: 18).

Another reiterated the impact from a loss of in-house knowledge:

“the mathematics shouldn’t take precedence over the fundamen-

tal scientific understanding. I think that’s a real problem because

there are whole segments of the Center that have gone away en-

tirely since I’ve been here that I think to our great detriment”

(7130: 15).

For some, the necessary corrective was a change in practice:

“modeling and statistics is a two edged sword. You can be led to

believe things that are false, because you’re looking too much at

the computer. So, my feeling is we need to continue with this

with our field programs, because that’s the way to ground truth

those models. Otherwise you can go way off and not know it

[. . .] the modeling and the field sampling go hand in hand, it’s

not one replacing the other” (6424: 10).

Others noted the pressures from “feeding the machine” of

stock assessments (6432: 12): “there’s a greater separation be-

tween the scientists involved in the fishery management pro-

cess and the rest of the Science Center that’s doing research

because the people involved in the stock assessments are doing

them full time. And they weren’t before. They, because they’re

not working as closely with the people doing ecological re-

search or whatever, they’re less likely to incorporate it into

their stock assessments and the ecological research is less likely

to be relevant because they’re not talking to anybody”

(6489: 28).

But an ecologist felt that “many of [our staff] will tell you that

they feel frustrated that when they’ve approached, that when

we’ve approached our stock assessment folks, that they’re not

taken seriously” (6448: 15). He continued that “sometimes the

models are also a little bit of a, of a distraction” (6448: 28).

In the philosophy of science literature, debates about models

have largely centred on the representational and ontological
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nature of models, their realism or antirealism, and the extent to

which models are tools or explanatory (Frigg and Hartmann

2018). For example, one biologist made the distinction between:

“my work we didn’t do much with models; that was the popula-

tion guys. I basically kind of dealt with, you know, the real data.

We’d sample the fish and how many there were and the sizes and

everything, and from that, project the size of the spawning popu-

lation. We really didn’t model it, it was a statistical estimation of

what the spawning stock size was. And then all the environmental

factors that, you know, would enter into why this year was a good

year, why last year was a bad year, that sort of stuff. We didn’t do

any forward projecting and that’s what models are usually are

for” (6477: 15).

But the conflicting attitudes held by scientists about the nature

of modelling point more especially to different modes of scientific

practice. They also, as Joan Fujimura has noted for systems biolo-

gists, involve debates about holism and reductionism, “fighting

words’ in the history of biology” (2011: 67), in which metaphors

of top-down controls and bottom-up complexities affect both the

questions asked and the answers given. As one stock assessment

scientist explained, “all models are wrong, some are useful. It’s al-

ways an issue of trying to make the model good enough to pro-

vide advice but don’t get lost in the weeds [. . .] We are

recognizing that we’ve gotten a little too trapped into keeping it

too small and that we need to be finding better ways to be linking

to more of the broader influences” (6443: 10).

But a habitat ecologist argued that it is precisely the details dis-

covered from wading in the weeds that are explanatory: “there are

changes in the environment, in the habitats from year to year,

storm, change in wind direction which you can’t anticipate, and

which have great effects on the animals, on recruitment, where

the animals are going to recruit, and how important their recruit-

ment is in terms of numbers of juveniles. And you can’t, the

model isn’t helpful, of any use. There’s too many changes out

in the wild going on which a model could never anticipate”

(6887: 23).

Another scientist now involved more directly in management

lamented their complexity and, ultimately, their believability:

“you really don’t know to what extent, if you turn this knob over

here, the result will be different and if you move this lever, how

will the model and results change? There’s just no way to fathom

that because there are almost like an infinite number of combina-

tions that you can use to tweak a model.” He continued, arguing

that one should not “pretend that the model is actually going to

give you a representation of what’s actually going to happen so

that you can plug the information in here and out comes the re-

sult and that’s the way it is in reality” (6909: 22).

Such differences of opinion are particularly pronounced in

discussions surrounding the modelling of ecosystems and their

application in fisheries management. A key scientist involved in

formulating NOAA’s move to EBM explained that the objec-

tions were generally no longer about what EBM is or why to do

it, but rather how to do it (6432: 7). The danger that he saw

was “being very precise but inaccurate and missing a major

driver just because we’re not thinking about modeling it” so in-

stead a series of scenario planning is envisioned: “here’s the

range of what’s impossible, can’t ecologically get there. Here’s

the range of scenarios or alternatives that would be really bad,

would make you violate the law. And here’s a range of scenarios

that are okay, pick amongst those [. . .] it’s not as precise as we

might be used to, but that kind of broader level bounding the

problem, scoping it out, is where we’re headed with this”

(6432: 11, 12).

Such a different stance to management would mean, in the

words of a stock assessment scientist, “an explicit recognition that

we can’t, we don’t have the ability to control the system as well as

we would like and have the flexibility to. . .sort of pick and choose

the winners” (6471: 24).

But there were starkly different opinions as to the current ca-

pacity to deliver ecosystem models or apply such principles to

management. Numerous interviewees felt that lack of data was a

current limitation. “My personal opinion is that it’s sort of a long

ways to go, I think, before we get to the point where the data that

we have, the resolution of the data we have is enough that you

can do that” (6484: 21). Another scientist expanded that “In or-

der to get the cumulative removals that might occur over a partic-

ular time period, you have to multiply those stomach rate

contents consumption rates by the number of predators. . . so

that exercise then it really just massively expands the problem of

single stock assessment because now the herring assessment

depends on estimating the quantities of. . . monkfish, of dogfish,

of cod, of haddock” (6471: 23).

Similarly, one explained, “it’s unlikely, certainly within my life-

time, that you’re going to end up with large-scale ecosystem

models that you actually use for management that helps you

come to a decision about TACs, or Total Allowable Catches [. . .]
if you have five, five species, uh, interaction with five species that

the interaction rate, all the different kinds of parameters you have

to have because it becomes a matrix then, and the dimension

goes up, you’re just not going to get that kind of data, that level

of things.”

In his view, ecosystem based management “isn’t necessarily

trying to predict what’s going to happen but rather to be able to

detect changes as quickly as possible so that you can respond to

those changes. And so, you know, to me that’s a lot of what the

fisheries assessment science and world is coming to, or has been

for a long time, is how do you detect something as quickly as pos-

sible, how do you respond to it” (6016: 11, 12), with the end re-

sult still focused primarily on fishing effort, “putting in buffers so

that instead of taking maximum sustainable yield you’re taking

some percentage less than that” (6016: 13).

Another scientist, however, pointedly disagreed. One argued

that “you’ve got to come to grips with, okay, what does MSY

mean in an ecosystem? It doesn’t, it doesn’t mean a bunch of in-

dividual MSY estimates for individual stocks which we can re-

build them all to at once. And scientists have been saying that for

fifty years, probably. But the law and the policies, largely ignore

that” (6489: 34).

Another scientist argued that the “ecosystem point of view is

looking at long-term productivity changes, so if we see that pro-

ductivity is increased here or decreasing we should adjust our

catch accordingly [. . .] Now with global warming, coral reef de-

cline and things, and theory in fisheries, if you have overfishing,

the solution is you cut back on your fishing mortality, your fish-

ing effort. Or you, if you have any other impact that affects pro-

ductivity do the same, the answer’s the same, you still have to cut

back fishery fishing mortality” (5863: 10).

He continued that “fisheries tends to focus on yield now. They

tend to overdo it. The idea of an ecosystem point of view is that

we’re focusing on the persistence and the productivity of the eco-

system [. . .] in traditional fishery, I call, it’s like we fix it when it’s

broken. And you may be sued if you don’t prove it’s broken [. . .]
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Ecosystem point of view is more like airplane maintenance. You

know, you don’t fly unless everything’s working” (5863: 13).

And others disagreed that complete data was necessary. A sci-

entist from Hawaii said “there’s often this kind of myth and there

has often been this resistance towards ecosystem-based manage-

ment [. . .that] you have to know everything about everything be-

fore you can do anything. We like to actually see it completely

differently. You still have to know, I mean you only have as much

information as you have [. . .] you can restructure how you’re

gathering information for the same amount of money to take any

good consistent information, like, I mean right now we’re re-

quired to do stock assessments of all species. We’re not able to do

that, we don’t have the resources to do that as I mentioned. We

instead are focusing all of our resource on doing stock assess-

ments, and not effectively enough again for these very diverse

coral reef systems or near-shore systems. We could do that differ-

ently by doing it through ecosystem indicators for the same

amount of resource” (5866: 13).

A scientist in the Northeast concurred, arguing for a “more ho-

listic point of view” that focused on “constraints on the overall

production of an ecosystem [. . .] that sets limits to how much

the overall catch can be” (7130: 6). This means “You’re not neces-

sarily having to account for interactions between cod and silver

hake or whatever, but it’s built into the outcome of the numbers

that you’re measuring over time [. . . but] the big impediment is

still this belief that it’s too complicated to do, which brings us

back to what I was talking about before about not falling into the

trap of saying we’re going to have to have these immensely com-

plicated models that we have to populate with parameters, but in-

stead to take advantage of emergent properties of ecosystems that

are more stable and predictable and then your task is to make

sure that that stability and resilience is maintained. If you do that,

then you can, the rest in one sense can take care of itself” (7130:

7, 13).

Indeed, another scientist argued that what was lacking was not

more data, but more focused analyses. “We have a hell of a lot of

data on by-catch. We haven’t done much, we, we’ve done a little

research on, a little gear research to reduce by-catch but we

haven’t done really very much to analyze how important it is in

terms of population dynamics, overfishing, all those sort of

things. It’s just a lot more data. We have a lot more surveys that

are responding to specific issues of setting quotas and so on, but,

um, historically this region was pioneering in implementing sur-

veys from the perspective of ecosystem surveys and that stuff has

been reduced. Scientists spend much less time, or have much less

time, to actually think about dealing with, you know, long-term

scientific problems, or even, even improving their models to be

more complete and comprehensive (6489: 27).

Yet another said, somewhat differently, tha “we shouldn’t di-

minish [. . .] the more reductionist approaches that are really nec-

essary in science; you want to integrate them [. . .] I’m finding a

lot of the ecosystem sort of, uh, cadre, you know, doesn’t always

recognize the importance of some of those various. . . detailed

sort of physiological experiments that might be done in a small

corner of somebody’s laboratory” (6448: 27).

This debate, as Fujimura has argued, involves far more funda-

mental questions: “The principles used by systems biologists

frame which biological realities are created. If engineering and

command-control principles continue to dominate systems biol-

ogy models of living organisms, what will they produce? [. . .]
Can scientists use mechanistic models to think about nature and

simultaneously keep in mind that these mechanistic models are

only one slice into understanding complexity? Or does mecha-

nism limit our abilities to see and account for complexities?”

(2011: 79).

Reconciling localized understandings with broader modelling

is intensified by efforts to bring people more squarely into ecosys-

temic understanding at the same time that it has raised other

issues as well, such as evaluating trade-offs and accepting a wider

appreciation of involvement, to which we turn to next.

Incorporating people
The question of how to prioritize different factors becomes par-

ticularly pressing when the ecosystem is expanded to include so-

cial considerations: “There’s nothing that I know of out in the

literature that really provides clear guidance as to what is the

most important factor and how do you balance all these parts?

The big picture? Ecological, economic, cultural [. . .] what are the

needs and how do you evaluate all of these individual needs spe-

cific to those categories?” (6909: 35).

With respect to the trade-offs necessitated from such changes

as climatic shifts in fish distributions, “that’s a big chunk of the

ecosystem approach that people don’t want to deal with. Again,

it’s not science-bound. So I think, I think that there’s a huge part

of the ecosystem problem that’s not science limited and is gone

about as far as the science side can go given what people need to

start to address the problems” (6489: 33).

For an economist, however, such trade-offs are precisely at is-

sue in social scientific understandings: “do you not fish those spe-

cies and that means there’s more for the predator species which

you may be fishing on so you can fish more? What’s the tradeoff

there? How much more fish will you get? How much do you have

to give up? These start becoming economic issues and so I think

there’s a growing opportunity as we move towards an ecosystem-

based fisheries management approach to utilize economics and

decision-making at those levels. The integrated ecosystem assess-

ments go beyond fishing to other uses of the marine environment

such as offshore oil and gas and wind farms and things like that.

Again, what are you gaining in terms of having these facilities and

what are you giving up? Framing that in an economic setting is

going to be really important” (5944: 21, 22).

But others saw economics issues less about trade-offs than

about survival. As an ecologist explained, “you have to under-

stand not just the effects of the ocean on the distribution of the

animals and the dynamics of the fleet, but you have to understand

the effects of global economics on fish prices and the incentive to

fish in the first place. So, it gets very complicated and it’s a wicked

problem. It’s not a deterministic system that you can come out

with one solution and that’s it. It’s a process of sort of mining

what’s happening right now and coming up with the best solution

in an environment where there’s very little trust” (5947: 9, 10).

He continued that “We’re near carrying capacity for the planet

and we have to figure out how to harvest resources in a way that

we don’t crash the planet. So, that’s our job. Economics and ecol-

ogy are inextricably the same thing. Human beings or animals are

inextricable parts of the ecosystem” (5947: 10).

Yet another scientist involved in ecosystem management was

concerned about learning to make “the trade-off for protein” be-

tween “iconic species” and those less familiar in order to feed a

growing world population. But while he admitted that “how

many of the iconic species we can maintain is. . . dependent on
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how committed we are to sustainable fisheries based on the mod-

elling” he continued that “now people talk about ecosystems and

they talk about model projections and climate change on an ev-

eryday basis. So the public is tuned in and so are most politicians,

not all, so to answer your question am I optimistic, I certainly

am” (6929: 16). Indeed in an evaluation of the successes and

promises of Large Marine Ecosystem management efforts across

the globe, his optimistic assessments, he said, were based on the

fact that such experiments have used “a bottom up approach

rather than top down” (6929: 14).

But greater involvement also encompasses more than stake-

holder participation. Ecosystem based management, by its very

nature, represents an expansion in scope of both fisheries man-

agement and fisheries science. While the previous section sug-

gested that the institutional change from the BCF to NOAA

increasingly blurred the boundaries between science and policy,

EBM has arguably blurred boundaries further, especially between

once separate knowledge domains. This is especially true for the

inclusion of the social sciences into EBM in a more integral fash-

ion. As a social scientist explained, “initially we had to argue to

put humans in the ecosystem [. . .] We literally had to argue to

pull that off” (6465: 14). But as another social scientist noted,

“more and more in recent years—especially as Magnuson Act has

added more and more pieces about ecosystem-based

management—we’ve started to try to figure out how we can do

joint work with the biologists and the oceanographers [. . .] We’re

creating some kind of multi-disciplinary groups and we seem to

be—I wouldn’t say we’re up and running exactly the way we

would want it to be, but I think we’re making a lot of inroads in

that area” (5880: 11).

The role of the social sciences and understanding the place of

humans in the ecosystem has gone hand in hand with recognition

of integral societal interactions. As an ecosystems scientist admit-

ted, “we’ve tended to manage fisheries in isolation from all of the

other ocean uses, and coastal uses that need to be managed. You

know, so often, you know, agriculture or things particularly for

the near shore system, there’s lots of things that are going on land

that sometimes have a greater influence on say coral reefs, or

coral reef fisheries, or near shore fisheries, than fisheries alone,

and yet we’re managing those things independently of each other

[. . .] so it’s trying to reach what is the best societal benefits across

all of these sectors and make being able to maintain ecological

wellbeing, so that those are sustainable services that, you know,

and then kind of taking all of those sectors, you know, into the

management decisions concurrently “(5866: 12).

Another agreed that integrated ecosystem assessments must

“be interdisciplinary and you have to address the multiple objec-

tives. It can’t just be not only one fish or a bunch of fisheries, but

you have to look at jobs, you have to look at well-being of resour-

ces and communities and human aspects. The economics are part

of it, but the sociology is a part of it. It was really intriguing to see

that interdisciplinary approach [. . .] wrestling with how do we

make this operational so that you can use it to make decisions”

(6432: 11).

Indeed, as another scientist explained, “we’re living in a world

where we have extreme events happening now all the time related

to climate change, invasive species, habitat loss. All these things

are affecting fish. So without an ecosystem approach becoming

central we are just not going to be able to manage effectively.

Likewise I think the incorporation of people into our thinking

has been critical because the cliché is that we don’t manage the

ecosystem, we manage the people. If we don’t understand why

people do what they do and the effect of either the environmental

changes or management changes on people, then we will fail”

(5942: 8).

For a number of scientists, achieving a more grounded knowl-

edge, and more socially aware management, necessitated working

more or better with members of the fishing community, though

understandings of this differed. An ecologist remarked “I really

like working with the fishermen because they’re real; they’re out

there, they see. I come from a natural history field biologist back-

ground. So the closer I am [. . .] to the fishermen, the more

grounded I feel. Uh, and I feel many of the managers need more

of that grounding, too. I’ve always said that anybody who goes

into this field, uh, with the idea of working for a management

agency, Fish and Wildlife or NMFS, needs to spend some time in

the field, actually handling the whatever critter it is that they’re

interested in [. . .] Otherwise you’ll sit at your computer and ap-

ply your Leslie Matrices and have no idea whether you’re really

accomplishing anything” (5936: 8).

Another concurred: “nothing’s a better habitat ecologist that

your main predator, and fishermen are great habitat ecologists in

understanding how the liquid works” (5947: 7). He continued,

explaining that utilizing the knowledge of fishermen allows for

scaling up the knowledge of a solitary scientist: “[fishermen are]

the intuition I’ve got on the estuary. Because it’s scaled up, it’s

now become relevant to ocean management. So, the ecology

becomes relevant to ocean management because the technology

allows us to do it at the scale of the ecosystem [. . .] the problem

these days is you have tremendous computing power, big data

streams and you think you can sort of use data mining techniques

to figure stuff out. Well, you actually can’t ask the right questions

in the first place unless you have a real intuition for what’s going

on, right. And one way to get that intuition at the scale of the eco-

system is to work with fishermen and actually talk to them, and

talk to them about what they think is going on in the system and

then trying together to work out modeling approaches that allow

you to capture it in a formal way that you can then bring to bear

in scientific assessment” (5947: 9).

Those with positive experiences with the fishing industry cited

interactive exchanges based on building up long-term personal

relations, actively listening to observations, and exchanging

ideas. [Many scientists mentioned specific examples where the

observations of fishermen on the water, as well as formal cooper-

ative research programs, led to new insights and understandings

about life history and habitat ecology, including such examples

as monkfish prey relationships (6475: 15), bycatch avoidance

(5928: 10), scallop recruitment (6887: 13, 14), scallop manage-

ment (6471: 19, 20), aquaculture practices (6500: 9), and spawn-

ing seasonality (6441: 12). Negative experiences with

collaborative research were infrequently mentioned, yet those

who did noted a lack of training or miscommunicated expecta-

tions (6839: 23) and the difficulty of overcoming antagonistic

relations in fisheries under stress (6451: 12).] Others noted more

generally that responsible science demanded such acknowledge-

ments: “[fishermen have] a lot of legitimate questions as well as

a right to challenge these types of conclusions. So you do have a

responsibility as a scientist to sort of take the time to work with

them in a variety of ways, and show them [. . .how we] make

these conclusions but. . . you know, also recognize that. . . along

the way. . . some decision were made [. . .] that have [. . . con-

sequences]” (6471: 27).
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Others described working knowledge and know-how that

transformed fishery research processes. For example, one scientist

described a turnaround in relationship with the clam industry in

the Northeast United States, culminating in a fisherman redesign-

ing the dredge used in research: “it was actually a really beautiful

thing. And to be honest with you, the industry paid to build it be-

cause they were interested in the science [. . .] you start out with

an industry that is at loggerheads with the government [. . .] com-

ing around to a situation where we’re working very closely to-

gether, where they’re asking, they’re asking very legitimate

questions about, you know, what do you need and is this a short-

coming of, but not just, uh, not just criticizing, you know, sort of

standing shoulder to shoulder and saying, okay, we’re going to

help you find a solution to this” (5874: 17).

He went on to describe changes in making the stock assess-

ment process more inclusive, to get: “greater engagement from

the folks who are really impacted by the assessment, whether they

be recreational or commercial fishermen, or, or, um, you know,

environmental organizations [. . .] the demand for science is just

increasing, increasing, increasing; and the demand for, um,

meaningful involvement is also increasing” (5874: 17, 18).

Working with fishermen was also valued by some scientists for

generating mutual understanding and better relationships with

the industry. As one scientist described, “what happened is that

[the fishermen] become more aware, more sensitive to how diffi-

cult it is and what the quality of the data are, and they understand

the uncertainty then in terms of the science advice that you pro-

vide and why that uncertainty is there” (6031: 7).

Another noted that collaborative research was undertaken “to

try to be a little bit more transparent with our work and involve

the fishermen, and get a little more of a personal rapport be-

tween fishing community and the research scientists so that we

understand each other’s views more than we have in the recent

past. I think if you go back early when Spencer Baird and the

boys were there, back in the beginning of the Fish Commission

and stuff, there was a better, more open relationship with the

fishing community because we did rely on them to get

information” (6884: 16, 17). Indeed, it was precisely that lack of

cooperation and collaboration in the face of declining stocks,

and in particular the disappearance of outreach in the Northeast

through port-based dock agents, that one scientist decried “over

the years, an erosion of the quality information for many of the

stocks, not all of them, but for many of them and here in New

England . . . we just don’t have the information we used to have”

(6909: 13). A lack of outreach was criticized by other scientists,

who noted “I look at students now, and I remember myself

when I was going into this [. . .] I had no clue as to what was be-

ing done [. . .] I feel it’s almost like a mission that we can show

people we’re doing something really positive here and some-

thing that really needs to be done” (6468: 10). A climate scien-

tist observed that “one of our other major challenges, is how do

we share information with affected communities, hear from

them on what they’re seeing, and then have that spark a discus-

sion about what’s at risk? What might be affected? And then

what steps might we take to prepare?” (6420: 24). Another sci-

entist lamented, “[ocean acidification is] one we could start do-

ing something about but we’re not. That’s a bit depressing to

see that. I think we’re pretty good studying it, we’re pretty good

understanding it but the societal change that causes us to al-

right, we got to stop screwing this up, I don’t know where that

is” (6416: 16).

At issue in these observations is a sense of relevance and con-

necting science to outcome, but also an expansion of the realm of

the production of science itself. Some have found an expansion in

capability from the use of volunteer groups and citizen science

(6416: 8), while others praised a new commitment in the agency

to partnering with collaborating organization that share a similar

mission (6497: 22). A salmon scientist in particular noted that the

need to remove the thousands of salmon-blocking culverts in the

Northwest United States. “would be a huge collective thing. But

each. . .each one is just a little bit. But that’s why it’s important to

have local groups that are interested [. . .] that requires again

broad based public support and interest [. . .] Both the little

things collectively and the big things can be important (6039: 10).

As a scientist involved in monk seal recovery explained, “[sci-

ence] can’t be just about understanding [. . .] you’ve got to take

action [. . .] if you look at the seal program that we have right

now [. . .] they are all people-focused. They are all looking at how

they deal with the community. Prior, it was all science in the

sense that, that it was about the animals, what they’re eating,

where they’re going, and then what the population level was. So

it’s a different type of science [. . .] it’s more than just the out-

reach, it’s basically trying to understand, you know, why people

are actually thinking the way they do” (6453: 30).

Conclusion
Oral histories offer tremendous detail, context, and richness into

people’s lives. They also allow for the possibility of exploratory re-

search, where goals are not predefined and participants play ac-

tive roles in determining what type of information emerges from

the engagement. Through careful analysis, these histories can be

examined for their commonalities and differences allowing new

knowledge and ways of seeing to emerge. Such qualitative re-

search that is exploratory rather than systematic can generate

data rich in detail but not strictly comparable in a numeric sense

as topics were conversationally entangled with other topics in

highly personal ways. The strength of such methods, i.e. the in-

sight into values, motives, and understandings, is thus also its

weakness, i.e. the difficulty of assessing representativeness when

answers are not easily separate or countable. We have striven to

show how the insights from qualitative approaches are better real-

ized through showing the variety and breadth of interviewee

excerpts than a strict accounting of themes per se. Using inter-

view excerpts to show the patterning of themes highlights the

commonalities and differences in experiences and perspectives

that contribute to a deeper appreciation of lived history.

In the oral histories collected and analysed here, NOAA scien-

tists describe and reflect on the tremendous paradigm shifts in

both the Agency and in marine sciences generally. This collection

of oral histories has also pointed to some of the current dilemmas

and concerns with which the marine sciences are faced, at a junc-

tion in which the sciences are pushed to become increasingly in-

clusive and diverse. As others engaged in the history of science

have shown, different scientific values, such as between modelling

or mathematical approaches and more traditional “wet foot biol-

ogist” approaches, are more than just a reflection of a predilec-

tion to abstraction or an appreciation of the purity of

mathematics. They inform the very questions that get asked and

the ways that science is practiced, and indeed used (see also

Hamblin, 2014).

But these histories have also reflected on the profound impacts

that the organizations and institutions in which we practice have
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on our work. Scientists recounted the changes wrought by a polit-

ical nexus that changed from one dominated by Cold War politics

to one focused inwardly on domestic concerns and marked by re-

gional differences, beginning with the historical moment in which

EEZ waters were established, fishery resources nationalized, and

fisheries science increasingly focused on management needs.

Distinctions between abstraction and reality, prediction and un-

derstanding, continue to animate the disquiet felt by some in the

increasing dominance of mathematics and modelling in fisheries

science. The move from basic science to regulatory demands, in

particular to stock assessment and population dynamic models,

was moreover seen as both a curtailment of scientific freedom but

also as a step toward fulfilment of scientific responsibility to the

needs of society. Such concerns find expression in the current

concern with extending fisheries science to incorporate ecosyste-

mic understandings that include the needs and concerns of the

public and collaborative involvement to a far greater extent that

in the past. The increasing recognition of linked social and eco-

logical systems and societal influences on research practices has

led scholars to argue that marine scientists must learn to integrate

and communicate their specialized knowledge into broader and

more generalized contexts (Markus et al., 2018) and require

“enhanced awareness and communication” about the different

roles that researchers engage in the policy process (Dankel et al.,

2016). Historical reflection, especially through the tradition of

oral history and its stress on social meaning, is vital to both of

these.
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S., Má~nez, and B., Poulsen Springer Nature, Dordrecht.

Markus, T., Hillebrand, H., Hornidge, A.-K., Krause, G., and
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